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Arnoldi's method 123 35
A-stability 125 93
Asymptotic analysis 126 433
130 245
Asymptotic expansion 122 317
Asymptotics 127 255, 297
Augmented Krylov subspace methods 123 261
Automatic di!erentiation 124 171
Banach space 130 369
Band-limited functions 122 297
Basic hypergeometric functions 121 297
Bayesian method 126 77
BDF methods 126 121
BEM 125 479
Bernstein operator 122 317
Besov regularity 128 133
Best N-term approximation 128 133
BeH zier}Bernstein techniques 121 125
BFGS method 129 15
Bifurcation 130 345
Bifurcation analysis 125 265
Bifurcation point 123 217
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Bivariate splines 121 125
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Block Hankel matrix 127 173
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Boundary integral equations 125 521
Boundary layers 128 235
Boundary problems 126 33
Boundary value problem 126 111
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Cache 123 293
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Cancellation properties 128 133
Cauchy integral 126 221
Cauchy integrals 126 207
Cauchy singular integral equation 125 395
Cauchy}Vandermonde systems 122 203
Center-focus problem 126 351
Characteristic methods 128 423
Chebyshev method 126 131
Chebyshev polynomial 121 113
Chebyshev polynomials 127 267
Checkpoints 124 171
Clarke subdi!erential 129 77
Classical orthogonal polynomials 121 95
Closed-form expressions 126 269
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Coherent pairs 127 255
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Companion matrix 127 1
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Complementarity problems 124 303
Complex Jacobi matrix 127 17
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Computational #uid dynamics 128 311
Con#uent divided di!erences 126 287
Conjugate gradient method 123 307
127 93
Conjugation 130 139
Conservation laws 128 187, 399
Consistency 125 1
Constrained 121 37
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Continuity and stability 125 309
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Convergence 125 217, 309
127 267
130 119
Convergence acceleration 122 81, 317
Convergence of J-fractions 127 17
Convergence of multivariate PadeH approximants 121 197
Convergence rates 128 133
Convergence theorems 124 1
Convolution equation 126 77
Correction method 126 145
Covariance matrix computations 123 467
Cross rule 122 51
Cubature 127 121
Cubature formulae 127 349
130 271
Cutting plane method 129 185
Cutting planes 124 341
Cycle 125 57
DAE solvers 130 205
Darcy #ow 130 245
Data-sparse approximations 125 479
Davidson's method 123 101
Defect correction 130 41
De#ated Krylov subspace methods 123 261
De#ation 127 173
Degree of approximation 121 73
Degree of precision 127 267
Delay and neutral delay di!erential equations 125 309
Delay di!erential equation 125 41
Delay di!erential equations 125 183, 265, 287
Density-driven #ow 130 245
Derivative-free optimization 124 191
Designant 122 51
Deterministic methods 124 209
Deviating arguments 126 111
Di!erence and q-derivative operators 121 95
Di!erence operator 127 17
Di!erential algebraic equation 125 147
Di!erential algebraic equations 125 117
Di!erential delay equations 125 201
Di!erential equation software 125 1
Di!erential equations 126 1
Digamma function 121 95
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Dimension 121 125
Direct and inverse estimates 128 133
Direct methods 123 515
Direct search methods 124 191
Discontinuous Galerkin methods 128 187
Discontinuous solutions 128 83
Discrete frequency domain 126 255
Discrete l

approximation problem 129 63
Discretization 125 41
Dispersion 126 185
Distribution function 126 77
Domain decomposition 125 521
126 397
128 133
130 309
Double square root 130 337
Double-exponential transformation 127 287
Drazin inverse 126 417
Dubins}Spanier optimality 130 17
Dynamic "nite element method 126 319
E-algorithm 122 223
Eigenfrequency computation 130 323
Eigenspace 123 131
Eigenvalue computation 123 217
Eigenvalue 123 67, 155
125 367
Eigenvalue problem 127 1
Eigenvalues 123 101, 131, 467
125 359
Eigenvector 123 155
Elliptic Fekete points 130 205
Elliptic problems 130 41
Epsilon algorithm 122 51
Epsilon-algorithm 122 149
Equidistribution 128 399
Equilibrium 125 57
Equilibrium problem 129 171
Error analysis 124 171
Error bounds 126 131
Error control 128 205
Error estimates 126 91
127 153
124 1
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Error growth 125 41
Error term 127 267
Eulerian methods 128 423
Evolution triple 129 77
Exponential "tting 125 107
Extrapolation 122 81, 149, 317
Extrapolation method 122 223
126 145
Extremal polynomial 127 267
Factorized quasi-Newton method 129 1
Fair division 130 17
Fast block Hankel solver 127 173
Fast Hankel transforms 123 467
Fast matrix/vector multiplication 128 133
Fast solvers 125 479
Favard theorem 127 231
Feasible direction methods 124 155
FEM 125 479
Filtering 128 83
Finite di!erence formulas 126 269
Finite di!erence methods 126 33
128 1
Finite di!erences 126 233
Finite element method 125 337
Finite element methods 128 1
Finite elements 121 125
128 205
Finite volume 128 363
First region model management 124 139
Fixed-point iteration 126 287
Ford}Sidi algorithm 122 223
Formal orthogonal polynomials 127 17
Formatted matrix operations 125 479
Fourier free criteria 128 133
Fourier series 122 81
Fourier transform of a slowly decaying function 130 259
Fourier-type integral 127 287
Fourier-type integrals having a Bessel function in its integrand 130 259
Frames 122 297
FreH chet-derivative 130 369
Function approximation 124 171
Functional di!erential equation 126 277
Fuzzy mathematical programming 129 185
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Galerkin method 123 307
Gauss quadrature 123 423
127 93
Gaussian elimination 123 353
Gaussian quadrature formulas 127 153
Gaussian quadrature 127 201
Gauss}Kronrod formulas 127 153
Gauss}Seidel method 123 177
Gauss}TuraH n-type quadratures 127 267
Generalized horizontal linear complementarity problem 129 195
Generalized Jacobi polynomials 126 1
Generalized Newton method 129 105
Generalized quasi-equilibrium problem 129 171
Geometric analysis 130 375
Gibbs phenomenon 128 83
Global convergence 124 123
129 15
130 369
Global optimization 124 209
Global quadratic convergence 129 195
GMRES 123 261
GMRES(m) 123 261
GR algorithm 123 67
Grading 123 131
Halley's method 124 1
126 287
Hamiltonian matrix 123 371
Harmonic Ritz values 123 261
Hemivariational inequality 129 77
Hermite polynomials 121 313
Hermite-PadeH approximation 122 275
Heuristics 124 341
Hierarchical consistency 122 81
Hierarchical matrices 125 479
Hierarchical modeling 128 235
Historical review 124 361
History 121 37
128 1
Homogeneous approximants 121 197
hp version 128 235
h-p version of the boundary element method 125 503
Hurwitz polynomial 126 369
Hybrid algorithms 124 341
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Hyperbolic problems 128 133, 187
Identi"cation 121 355
Ill-posed problem 123 423
126 77
Imaging through turbulence 123 467
Implicit equations 124 171
Implicit Runge}Kutta 125 147
Implicitly restarted Arnoldi method 123 261
Impulsive functional di!erential equations 130 163
Incomplete LU factorization 130 99
Incompressible #ow 128 261
Index 126 417
Initial value problem 125 41
Initial value problems 125 1, 1
Integer labeling 129 151
Integer point 129 151
Integer programming 124 209
129 151
Integral equation 121 113
130 323
Integral transform 121 113
Integrals 130 337
Integro-di!erential equations 126 33
Interior point methods 124 155
129 63
Interior-point method 129 89
Interior-point methods 124 123
Interpolation 126 159, 287
Interpolation algorithms 122 203
Interpolation 121 125
Interproximation 130 1
Interval analysis 124 171
Interval arithmetic 130 293
Invariant cubature formulae 130 271
Invariant subspace 123 131
Isochronicity 126 351
Iterative method 130 293
Iterative methods 123 177
Iterative sequence transformation 122 81
IVP algorithms 130 205
Jackson estimates 121 73
Jacob's method 123 35
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Jacobi' method 123 177
Jacobi}Davidson 123 35, 101
Jacobi}Davidson scheme 123 155
Julia sets 127 297
Kantorovich hypothesis 130 369
KKM property 129 171
Korteweg}de Vries equation 130 283
Kronrod 127 201
Krylov subspace methods 123 1, 261
130 99
KT equations 124 155
L-curve criterion 123 423
¸-generalized pseudomonotone operator 129 77
Lagrange 122 167
Lagrange interpolation 130 293
Lagrangian symmetric 121 313
Lanczos algorithm 123 395
Lanczos process 127 93
Lanczos' method 123 35
Lanczos-type algorithm 127 173
Lax pair 122 275
Least interpolation 122 167
Least squares 121 37
128 363
Least-squares PadeH approximants 121 197
Left-de"nite self-adjoint operator 121 313
Left-de"nite Sobolev space 121 313
Levin-type transformations 122 81
Levinson algorithm 126 255
LGO program system 130 205
Lifting schemes 122 167
Limit model 126 433
Limited-memory methods 124 61
Line sources 126 185
Linear (de"nite) functionals 127 297
Linear convergence 122 81
Linear dynamical system 123 395
Linear equations 124 155
Linear prediction 126 255
Linear programming 124 155
Linear quadratic control 123 371
Linear system theory 121 331, 355
411Subject Index Volumes 121}130 (2001)
Linear systems 122 149
Lipschitz global optimization 130 205
Little q-Jacobi polynomials 121 297
Lobatto 127 201
Local 124 123
Local quadratic convergence 129 195
Locking 128 235
Logarithmic convergence 122 81
Look-ahead 127 173
¸R matrix iteration 126 369
Lyapunov}Razumikhin function 130 163
Macro elements 121 125
Mass matrices 123 307
Matrix classes 124 303
Matrix continued fraction 122 275
Matrix factorization 123 515
Matrix-PadeH approximation 127 173
Matrix-valued moments 127 173
Maximum principles 128 399
Maxwell's equations 123 307
MEBDF 125 117
Mesh adaptation 128 205
Mesh adaption 128 399
Mesh and densely de"ned approximations 125 309
Method of lines 126 339
Minimal polynomial 122 149
Minimal realization 121 331
Minimax 124 209
Miss-distance function 125 367
Mixed collocation 126 47
Mixed "nite element method 126 91
Mixed splines 130 1
MMPDE 128 383
Mode interactions 130 345
Model reduction 121 355
128 205
Modeling languages and stochastic optimization 124 341
Moments 127 255, 267
Monotonicity 124 209
Moving "nite element 128 363
Moving mesh algorithm 128 383
Multi-domain methods 128 83
Multi-elimination ILU factorization 130 99
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Multi-level ILU preconditioner 130 99
Multi-level method 122 297
Multifrontal methods 123 515
Multigrid iteration 128 261
Multigrid 123 1
128 311
Multiply connected regions 130 119, 139
Multipoint PadeH approximation 127 67
Multirate "lter design 121 179
Multiresolution 128 133
Multiscale transformations 128 133
Multistage 129 105
Multivariate (weak) spline 121 153
Multivariate Hermite interpolation 122 167
Multivariate integrals 127 121
Multivariate PadeH approximants 121 197
Multivariate polynomial approximation 122 317
Natural coarse subspace 126 397
Navier}Stokes equations 128 261
Nested PadeH approximants 121 197
Neutral delay di!erential equations 125 251
Newton methods 124 123
Newton's method 124 1
126 287
130 369
Newton-like methods 124 1
Newton}Raphson method 126 233
Nodes 127 267
Nonconvex 129 77
Nonconvex minimization 129 15
Nonhomogeneous approximants 121 197
Nonlinear di!erential equations 126 351
Nonlinear equations in Banach spaces 126 131
Nonlinear equations 124 1
Nonlinear functionals of wavelet expansions 128 133
Nonlinear least squares 124 61
129 1
Nonlinear optimization 124 123, 171
Nonlinear problems 128 311
Nonlinear system 123 217
Nonlinear systems 122 149
Nonnegative measure 127 267
Nonsymmetric beam 126 433
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Nonuniform sampling 122 297
Norm equivalences 128 133
Numerical analysis 128 447
Numerical conformal mapping 130 119
Numerical continuation methods 130 345
Numerical di!erentiation 126 269
Numerical evaluation of special functions 121 221
Numerical examples 130 205
Numerical integration 127 201, 287
Numerical integration 130 271
Numerical method 125 41
Numerical methods 121 379
125 265
Numerical modelling 125 183
Numerical quadrature 127 67
Numerical simulations 128 423
Numerical software 125 287
Numerical solution 126 185
Numerical solutions 124 361
Numerical stability 125 251, 309
Numerics 125 309
Numerov's method 125 359
Octahedral group 127 349
ODEs 125 31
Optimal control 124 171
128 205
Optimal control theory 124 361
Optimal truncation 123 261
Optimization 124 155
125 147
Order of convergence 125 309
130 197, 293
Order of methods 125 1
Order stars 125 93
Ordering 123 293
Ordinary di!erential equations 125 107
Ordinary 121 37
Orthogonal expansions 127 349
Orthogonal polynomials 127 121, 267
Orthogonal polynomials in several variables 127 349
Orthogonal rational functions 127 67
Orthogonal- and extremal polynomials 127 297
Oscillation 126 111
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Oscillation theory 125 367
Oscillatory injection 126 185
Oscillatory solutions 126 47
p version 128 235
p-cyclic matrix 130 217
PadeH 122 51
PadeH approximants 126 287
PadeH approximation 123 395
127 17
PadeH PadeH approximants 121 197
Parabolic cylinder functions 121 221
Parabolic equation 126 111, 319
Parallel computation 127 1
Parallel processing 124 341
Parallelism 123 515
124 171
Parameter estimation 125 183
Parameter-uniform 130 231
Pareto optimality 130 17
Partial di!erential equations 128 205, 447
Partially separable problems 124 61
Passivity 123 395
Path following 123 217
Pattern search methods 124 191
Penalty functions 124 171
Penalty methods 128 83
Performance 123 293
Perturbation theory 123 35
Phase lag 126 47
Photon correlation 126 77
Piecewise algebraic curve 121 153
Piecewise algebraic variety 121 153
Piecewise quadratic function 129 105
Pivoting 123 353
Plates 128 235
Point sources 126 185
Pole placement 123 371
Polynomial approximation 121 73
Polynomial acceleration 123 1
Polynomial factorization 126 369
Polynomial zeros 130 197
Polytope 129 151
Porous media 130 245
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Positive real function 123 395
Power iteration 123 35
Power series 122 81
Preconditioner 123 293
Preconditioning 123 1, 101
125 503
128 133, 261
Preconditioning techniques 125 521
Prescribed poles 122 203
Problem formulation 124 341
Problem solving environment 125 31
Program transformation 124 171
Projection 122 149
Projection methods 125 395
PSE 125 31
Pseudospectral 128 83
Pseudospectral approximation 130 75
Pulse solution 130 283
q-di!erence equations 121 297
qd algorithm 122 51
QR 123 35
QR algorithm 123 67
QR decomposition 129 1
Quadratic programming 126 397
129 89
Quadrature formula 127 287
Quadrature rule 126 207, 221
Quadrature, Runge}Kutta and collocation methods 125 217
Quadratures with multiple nodes 127 267
Quasi-Newton methods 124 61, 155
QZ 123 35
Radav 127 201
Random matrices 130 53
Rational approximation 121 355
122 81
Rational functions 130 337
Reaction}di!usion 130 231
Reaction}di!usion system 130 345
Realization 127 173
Recurrence relations 121 297
126 131
127 231
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Reduced integration 126 91
Reformulation 129 37
Regularization 122 297
123 423
Regularization parameter 126 77
Relative bound 123 131
Relaxation 129 89
Relaxation methods 123 1
Representation 126 417
Resolvent conditions 125 41
Resolvent convergence 127 17
Resolvent function 122 275
Response surface approximation 124 139
Restarted Krylov subspace methods 123 261
Retarded di!erential equations 125 309
Riemann}Hilbert problem 130 139
Ritz values 123 261
RK-methods for delay equations 125 251
RKS 123 35
Root"nding 126 287
Runge}Kutta method 125 1, 107
Runge}Kutta}NystroK m methods 126 47
s- and -orthogonal polynomials 127 267
Scaling invariance 128 399
Scaling 123 131
Schwarz 130 231
Schwarz alternating method 130 309
Schwarz domain decomposition 130 41
Schwarz methods 125 503
Second-order di!erential equations 126 47
Self-adjoint 125 367
Self-similar solution 126 233
128 399
Semi-in"nite programming 129 89
Semiconvergence 130 217
Sequential quadratic programming 124 123
Shape construction 130 375
Shape preserving approximation 121 73
Signal reconstruction 122 297
Simplex 129 151
Simplicial approach 129 151
Sinc function 130 283
Sinc methods 121 379
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Single equations 124 97
Singular linear systems 130 217
Singular two-point boundary value problems 126 145
Singularities 128 235
Singularity 121 113
Singularly perturbed 130 231
Sino method 127 287
Skew Hamiltonian matrix 123 371
Smoothing Gauss}Newton method 129 195
Smoothing 129 37
Snake oil method 130 337
Sobolev orthogonal polynomials 127 255
Solution analysis 124 341
SOR 123 1
SOR methods 123 177
Sparse approximate inverse 123 1
Sparse matrices 123 515
Sparse problems 124 61
Spectral 128 83
Spectral theorem 121 313
Spline defect 127 267
Spline function 127 267
Stability 123 395
125 171, 217
126 369
128 83, 447
130 163
Stability analysis 122 81
125 41
Stability and convergence 125 1
Stability of operator sequences 125 395
Stabilization H

control 123 371
Stable completions 128 133
Star identity 122 51
State-space models 121 331
Stieltjes procedure 127 267
Sti! di!erential equations 125 93, 117
Sti! problems 125 1
126 121
Stirling numbers of the second kind 121 313
Stochastic di!erential equations 125 171
Stochastic methods 124 209
Stochastic programming 129 105
Stopping functionals 127 153
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Structured matrices 123 467
Sturm}Liouville problems 125 359
Summability 127 349
Summation of divergent series 122 81
Superconvergence 125 217
Superlinear convergence 129 15
SVD 123 35
Symbolic factorization 123 293
Symmetric group 127 349
Symmetric linear system 127 93
Systems of equations 124 97
Szego }Hessenberg matrix 127 1
Taylor polynomial 130 91
Taylor series 126 269
Taylor's theorem 126 287
Thin plate splines 130 1
Time integration 126 381
Time-delayed functional di!erential equation 130 75
Total 121 37
Trace minimization 123 155
Transfer function 123 395
Transient gravity waves 130 173
Trapezoidal rule 125 41
Triangulation 121 125
129 151
Trigonometric interpolation 126 207
Trigonometric order 126 47
Trigonometric}polynomial approximation 130 91
Trust-region methods convergence 124 123
Turbulent #ow 126 185
Turning point 123 217
Two-point boundary-value problem 123 371
Unconstrained optimization 124 61
Uniform asymptotic expansion 121 221
Unsymmetric Lanczos method 130 345
Upper (lower) semicontinuous 129 171
Vanishing viscosity 128 83
Variable metric methods 124 61
Variable momentum 124 171
Variable stepsize 125 171
Variational inequalities 126 397
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Variational inequalities 124 303
129 37, 185
Variational inequality 129 171
Vector "nite elements 123 307
Vector sequences 122 149
Vector wave equation 123 307
Vector-valued approximant 122 51
Vector-valued polynomials 127 173
Vector-valued Stefan problem 126 233
Viscoelasticity 125 337
VLSI interconnect 123 395
Volterra and Abel equations 125 217
Volterra equation 125 337
Wave propagation 128 205
Wavelet bases 128 133
Wavelet bases on domains 128 133
Wavelets and "lter banks 121 179
Weighted 121 37
Weights 127 267
Weyl function 122 275
Wynn 122 51
Zeros 127 255
Zeros of polynomial 130 293
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